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Giaffinity Phannaceuticals AG March 5, 2004 

GRA62657BP 

DFP-IV inhibitors 

5 

The present invention relates to a novel class of dipeplidyl peptidase inhibitors, including 
phammceutically acceptable salts and prodrugs thereof, which are useful as therapeutic 
compounds, particularly in the treatment of Type 2 diabetes mellitus, often referred to as 
non--insulin dependent diabetes mellitus (NEDDM), and of conditions that are often 
10 associated with this disease, such as obesity and lipid disorders. 

Diabetes refers to a disease process derived firom multiple causative factors and 
characterized by elevated levels of plasma glucose or hyperglycemia in the fasting state or 
after administration of gjLucose during an oral glucose tolerance test. P^sistent or 

15 uncontrolled hyperglycemia is associated with increased and premature morbidity and 
mortality. Often abnormal glucose homeostasis is associated both directly and indirectly 
with alt^tions of the hpid, lipoprotein and apolipoprotein metabolism and oth^ metabolic 
and hemodynamic disease. Th^fore patients with Type 2 diabetes mellitas are at an 
in creased, risk of inacrovascular and microvascular compKoagons Jm<gludui^ heart 

20 di^ase, stroke, peripheral vascular disease, hypertension, niqihropathy, t&europa&y, and 
retinopathy. Therefore, there^eudc control of glucose homeostasis, lipid metabolism and 
hypertension are critically important in the clinical management and treatment of diabetes 
meUitns. 

25 There aie two generally recognized forms of diabetes. In Type 1, or insulin-dependent, 
diabetes mellitus (JDDM), patients produce little or no insulin, which is the hormone 
regulating glucose utilization. In Type 2, or noninsulin dependent, diabetes mellitus 
(NIDDM), patients often have plasma insulin levels that are the same or elevated compared 
to nondiabetic subjects. These patients develop a resistance to the insulin stimulating effect 

30 on glucose and lipid metabolism in the main insulin-sensitive tissues, namely the muscle, 
liver and adipose tissues. Further, the plasnm insulin levels, while elevated, are insufficient 
to overcome the pronounced insulin resistance. 

Insulin resistance is not primarily due to a dimimshed number of insulin receptors but to a 
35 post-insulin receptor binding defect that is not yet understood. This resistance to insulin 
responsiveness results in insufficient insulin activation of glucose uptake, oxidation and 
storage in muscle, and inadequate insulin repression of lipolysis in adipose tissue and of 
gllucose production and secretion in tibie liver. 
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The available txeatm^its for Type 2 diabetes, which have not changed substantiaUy in many 
years, have recognized limitations. While physical exercise and leductions in dietary intake 
of calories will dramalicaUy inqnrove the diab^c conditicn, compliance with tbis tieatmrait 
5 is very poor because of weU-entrenched sedentaiy lifestyles and excess food consunqrtion, 
especially of foods containing high amounts of saturated fat Increasing the plasma level of 
insulin by administration of sulfonylureas (e.g., tolbutamide and gUpizide) or megUtinide, 
which stimulate the pancreatic □ -cells to secrete more insulin, and/or by injection of insulin 
whrai sulfbnyhweas or meglitinide become ineffective, can result in insulin concentrations 

10 high CTOugh to stimulate the very insuKn-iesistant tissues. However, dangerously low levels 
of plasma glucose can result ftom administration of insulin or insulin seraetagognes 
(sulfonylureas or me^tinide), and an intTeased level of insulin resistance, due to the even 
higher plasma insulin levels, can occur. The biguanides increase insulin sensitivity resulting 
in some conection of hyperglycemia. However, the two biguanides, pbenfonnin and 

15 metformin, can induce lactic acidosis and nausea/diarrhoea. Metformin has fewer side 
effects than phenfoimin and is often prescribed for lbs treatment of Type 2 diabetes. 

The gjitazones (i-e., 5-benzylttiiazolidine-2,4-diones) axe a recenfly described class of 
compounds with potential for ameUorating many syni^rna_i!£JCxpsLJLj3iatoBs. These 

20 agraits substantially increase insulin sensitivity hi muscle liver and adipose tissue in several 
animal models of Type 2 diabetes, resulting in partial or comply correction of the elevated 
plasma levels of glucose without occurrence of hypoglycemia. The gUtezones that are 
cunently marketed are agonists of the peroxisome proliferalor activated receptor (PPAR), 
primarily the PPAR-ganuna subtype. PPAR-gamma agonism is generally believed to be 

25 responsible for the improved insulin sensitization that is observed with the glitazones. 
Newer PPAR agonists that are being tested for treatment of Type 2 diabetes are agonists of 
tihe alpha, gamma or delta subtype, or a combination of these, and in many cases are 
chemically dif£sient from the g^tazcmes (tc. they are not tfaiazolidinediones). Serious side 
effects (fi.g., liver toxicity) have occurred with some of the glitazones, sudi as tro^itazone. 

30 

Additional methods of treating the disease are still imder investigation. New biochemical 
approaches that have been recently introduced or are still under development include 
treatment with alpha-glucosidase inhibitors (e,^., acarbose) and protein tyrosine 
phosphatase-lB (PTP-IB) inhibitors. 

35 

Compounds that are inhibitors of the dipeptidyl p^dase-IV (DPP-IV) enzyme are also 
under investigation as drugs that may be usefhl in the treatment of diabetes, and particularly 
T>pe 2 diabetes. See for example WO-A-97/40832, WO-A-98/19998, 
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WO-A-03/180 and WO-A-03/181. The usefidness of DPP-IV iohibitois in the treatment of 
Type 2 diabetes is based on the fact that DFF<-IV in vivo readily inactivates ghicagon like 
peptid&<l (GLP-1) and gastric inhibitory peptide (G1P>- GLP-1 and GIF are incretins and are 
produced when food is consumed. The incretins stimulate production of insulin. Inhibition 

5 of DPP-IV leads to decreased inactivation of the incretins, and this in turn results in 
increased effectiveness of the incretins in stimulating production of insulin by the pancreas. 
DPP-IV inhibition therefore results in an increased level of serum insulin. Advantageously, 
since the incretins are produced by the body only when food is consumed^ DFP-IV 
inhibition is nof^xpected to increase the level of insulin at inappropriate tixnes« such as 

10 between meals, which can lead to excessively low blood sugar (Jiypoglycemia). Inhibition 
of DPP-IV is thmfoie ^ected to increase insulin without increasing the risk of 
hypoglycCTiia, which is a dangerous side ejQ^t associated with the use of insulin 
secretagogues. 

15 DPP-IV inhibitors may also have other therapeutic utilities, as discussed elsewhere in this 
application. DPP-IV inhibitors have not been studied extensively to date, especially for 
utilities other than diabetes. New compounds are needed so that improved DPP-IV 
hihibitots can be found for the treatment of diabetes and potentially other diseases and 
conditions. 

20 

Thus,i the object of the present invention is to provide a new class of DPP-IV inhibitors 
which may be efBective in the treatment of Type 2 diabetes and other DPF-IV modulated 
diseases. 

25 Accordingjy, the present invention provides novel compounds of fomiula (I): 

Z-C0R^R^)-C(R^2)-C(RVVX-N(R^'') (D. 
ai a phamiaceuticaUy acc^table salt thereof, wherein 

30 

Z is selected ftom the group consisting of phenyl; naphthyl; indenyl; C3-7 cycloalkyl; 
indanyl; tetralinyl: decalinyl; heterocycle; and heterobicycle, wherein Z is optionally 
substituted with one or more R^, wherein R^ is independently selected ftom the group 
consisting of halogen; CN; OH; NKfe; 0x0 (=Q), where the ring is at least partially saturated; 
35 R^'-.andR^^; 
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R is sel«:ted from the gronp consisting of C,^ alfcyl; CM:,^ alkyl; and S-C^^j alkyl 
wherein R is optionally intmupted by oxygen and wherein R' is optionaUy substituted with 
one or more halog«i independently selected fiom the group consisting of F; and a; 

5 is selected ftom the group consisting of phenyl; heteiocycle; and C3.7 cycloalkyl 

wherein R is optionafly substituted with one or more r", wherein R" is independenfly 
selected ftom the group consisting of halogen; CN; OH; NHj; 0x0 (-0). where tbe ring is at 
least partially saturated; alkyl; O-C,^ alkyl; and S-C,^ alkyi; 

10 R\ R* are independentty selected ftom the group consisting of H; F; OH; and 

R , R are indqiendendy selected ftom the group consisting of Hj F; and R'*; 

R*' is independently selected from the group consisting of C,^ alkyl; and O-Q « alkyl 
15 wh«ein R*^ is optionally substitutBd with one or more halogen indqpendently selected ftoni 
the group comisting of F; and CI; 

is Ci^ alkyl, ^s*erain R* Is optionaUy substituted with one or more halogen 
independe ntly selected from the group consisting of F; and Q; 



20 



R is selected from the groi^ consisting of H; and alkyl; 



Optionally one or more pairs of K\ K\ R^ R% ixidependently selected ftom the group 
consisting of R»/R=^; R^/R^ R'/r4; and R'Vr^ form a C3.7 cycloalkyl ring, which is optionally 
25 substitnted with one or more of R«, wherein R" is independently seleaed from the group 
consisting of F; CI; and OH; 

X is selected from the group consisting of S(0); 8(0)2; C(0); and C(R*^*^; 
30 R", R*'* are independentiy selected from the group consisting of H; F; C^ alkyl; r"; and 



35 



Optionally one or both pairs of R^ R», rM selected ftom the group consisting of Bf/R^; 
and R"/R^* ftmn a 03.7 cycloalkyl ring, which is optionally substituted wifli one or mor^ 
R , wher^ R" is indt^jendently selected ftom die group consisting of F; Q; and OH; 

R" is selected from the group consisting of phenyl; naphthyl; and indenyl, wherein R" is 
optionally substituted with one or more R»«, wherein R" is independently selected ftom the 
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group consisting of R***; R^; halogen; CN; COOH; OH; C(0)NHz; S(0)zISnEfc; S(0>ISH2; Q. 
6 alkyl: 0-C« alkyl; S-C^ al^l; COO-C|^ alkyi; OC(0)-Ci^ alkyi; C(0)N(R^*)-C,^ 
alkyl: S(0)aN(R")-Ci^ alkyl; S(0)N(R^*)-Ci^ alkyl; S(0)2-Ci^ alkyi; S(O^CM alkyl; 
N(R^^)S(0)2-Ci^ ^1; and N(r2*)S(0)-Ci^ alkyl, wheiein each 
5 Ci^ alkyl is optionally substituted with one or moie halogen independently selected j&om 
the group consisting of F; and O; 

R'^ is selected fix)m the group consisting of hetezocycle; heteiobicycle; 

C3.7 cycloalkyl; indanyl; tettcalinyl; and decalinyl, wherein R*^ is optionally snbstitated vdfh 
10 one or more R^, wheiein R^ is independently selected from the group consisting of R^; 

R^; halogen; CN; OH; oxo (=0). where the ring is at least paxtially saturated; NGb; CX>OH; 

C(0)NH2; S(0)2]NHi!; S(0)NH2; Ci^ alkyl; O-Ci.6 alkyl; S-C,^ alkyl; 

NCR=^)-Cw alkyl; COO-Ci.5 alkyl; OC(0)-Ci^ alkyl; C(0)N(R=^)- Ci-e alkyl; N(R^)-C(0)- 

Ci^ alkyl; SCOsNCR'^-Cw alkyl; S(0)N(R")-Ci^ alkyl; S(0)2-Ci^ alkyl; S(0)-C,^ alkyl; 
15 N(R^)S(0)2-C,^s allgrl; and N(R^)S(0)-Ci^ alkyl, wherein each C,^ alkyl is optionally 

substituted with one or more halogen independently selected from the group consisting of F; 

and CI; 

R^^ is selected £com the group consisting of ph«iyl; and myhthyl, wherein R*' is optionally 
20 substituted witibi one or more R^, wherein R^ is independently selected fiom the group 

consisting of halogen; CN; COOH; OH; C(0)NH2; S(0)2NH2; S(0)NH2; 

Ci-e alkyl; O-Ci^ alkyl; S-Ci^ alkyl; COO-Ci-s alkjd; 0C(O)-Ci.6 alkyl; 

C(0)N(R^)-Ci^ alkyl; S(0)2N(R")-Ci.6 alkyl; S(0)N(R^)-Cm alkyl; S(0)2-Ci^ alkyl; 

S(0)-Ci^ alkyl; N(R'^)SCO)2-Ci.6 alkyl; and NCR^)S(0) -Ci^ alkyl, wherein each 
25 Ci^ alkyl is optionally substituted with one or more halogen independenUy selected from 

the group consisting of F; and d; 

R™ is selected fiom the group consisting of heterocycle; heterobicycle; and 

C3.7 ^doalkyl; wherein R^ is optionally substituted with one or more R^, wherein R^ is 
30 independently selected from the group consisting of halogen; CN; OH; 0x0 (=0), where the 

ring is at least partially saturated; NHj; COOH; C(0)NHi; S(0)2NHj; S(0)NH2; Ci^ alkyl; 

O-C1.6 alkyl; S-C1.6 alkyl; N(R^')-Ci^ alkyl; COO-Ci^ alkyl; 

OC(0)-Ci^ alkyl; CCO)N(R^)- Ci^e alkyl; N(R^VC(0)-Ci^ alkyl; S(0)3N(R")-Cw alkyl; 

S(0)N(R*')-Ci^ alkjd; S(0)2-Ci.s alkyl; S(0)-Ci4j alkyl; NCR*^)S(0)2-Ci.e alkyi; and 
35 NCR^^)S(0)-Ci« alkyl wherein each Ci^ alkyl is optionally substituted with one or mors 

halogen independently selected from die group consisting of F; and O; 
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R", R^, R^, R^ are indepraideiitly selected firan the group consisting of H; and 
CMaHsal which is optionally substituted with one or more of R^. wherein R^ is 
independently selected frran the group consisting of P; Q and OHt 

5 ate independently selected from the group consisting of H; (C(R^^))„-X*-Z*; and 

(C(R5'R32))„_x^.x3-Z^ provided that r' are selected so that not both of R^ R^ are 
independentty selected from the group consisting of H; CH3; CHzdfe; CHzCHaCIfe' and 
CH(CH3)z; 



10 



Optionally R«, R^ aie indepraidently aligd, which is substttnted with one or more R=»% 
wher^ R^'" is independently selected from the group consisting of R^^; and Z», provided 
that R^ R' are selected so that not both of R^ are independently selected from'the groim 
consisting of dfc; CHzCHs; OOalCHzCHsi and CRiCHsh; 

15 R^. r2^, R^", r'^, R» are independently selected from the group consisting of H; halogen- 
CN; OH; Nlfc; COQH; C(0)NH2; SCO^zNHa; S(0)NH2; alkyl; O-Q.^ alltyl- 

NCR'=»)-Ci^ alkyl; COO-C,.6 alkyl; OC(0)-Ci.« alkyl; C(0)N(R3^)- alkyl- 
N(R'=»)-C(0)-Ci^ allgrl; SiO)zN(^^^,^ alkyl; S(0)N(R'^-C»^ alkyl; S(Ph^Ci^ ntkyl- 
S(0)-Ci.^ alkyl;_N^S(0)2-Ci^ alkyl; and N(R^^S (0>C..6 alkvl where in each 
C,.6 alkyl is optionally substituted with one or more halogen indqiendently selected from 
the group consisting of F; and CI; 



20 



35 



R^^ is selected from the group consisting of H; and Ci^ alkyl, which is optionaUy 
substituted with one or mote halogen independentty selected from the group consistine of F- 
25 andQ; . . , 

Optionally one or more pairs of R^^", r'", R«, r» independently selected from the group 
consisting of K^/R^^; and B?'/R^^ fynn. a C3.7 cydoalkyl ring, which is optionaUy 
substituted with one or more R^, wherein R^* is independently selected from the groim 
30 consisting of F; CI; and OH; 

misO, 1,2,3 or A', 

n is 2, 3 or 4; 



is independently selected fiwm the group consisting of a covalent bond; 
-C,.6 alkyl-; -Ci^ alkyl-O-; -C,^ alkyl-NCR^^)-; .C(0)-; -C(0)-Ci^ alfcyl-i 
-C(0)-Ci.6 alkyl-O-; -C(0)-Cm alkyl-NCR^^)-; -C(0)0-; -C(0)0-Ci^ alkyl-; 
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-C(0)0-Ci^ alfcyl-O-; -C(0)0-Cw alkyl-N(R'^-; -C(0)N(R33),; -C(0)N(R^h:i^ alkyl- 
-C(0)N(R'^-Ci^ alfcyl-O-; -c(0)T^CS?^}^Ci^ allgrl-NCR^V; -S(0)2-; -8(0)- 
-S(0)2-Ci^ alkyl-; -S(0)-Ci.6 alkyl-; .S(0)2-C,.5 alkyl-O-; -S(0)-Cw aUEyl-O-' 
-S(0)2-C,^ alkyl-N(R3')-: and -S(0)-Ci.6 alkyl-NCR^^; wherein each C^s alkyl is' 
optionaUy substituted wifli one or more halogen independently selected ftom the group 
consisaing of F; and G; 

is selected fCDsra. the group consisting of -0-; -S(0)s S(0)j-; and -N(R^^-; 



X is selected from the group consistintg of a coval^ bond; -Ci^ alkyl-; -Ci^ alkyL-O-; 
-Cm alkyl-N(R3^)-; -C(0)s -C(0)-Ci^ alkyl-; -C(0)<:i^ alksd-O-; -C(0)-C,^ attyl-N<P?V 
; -C(0)0-: -C(0)0-Ci^ alkyl-; -C(0)0-Ci^ alkyl-O-; -C(0)0-Ci^ a]kyl-N(R^)-; 
-CCO)N(R''^-: -C(0)N(R3^-Cw alkyl-; ~C(0)N(R3«)-Ci.5 alkyl-O-; and 
-C(0)N(R^^^Ci.6 alkyl-NCR")-; wherein each Ci^ alkyl is optionally substituted with one 
15 or more halogen independently selected from the group consisting of P; and CI; 

Optionally X^-X' are independently selected fix>m the group consisting of -N(R'^)-S(0)z; - 
N(R'*)-S(0)-; -N(R'^-S(0)z-Cm alkyl-; .NCR^)-S(0).Cm alkyl-; 
-N(R^^)^(0)2-C i^ alkyl>0-; - N(R^^)-S(0)-Ci^ alkyl-O-; -NCR^^(2)2^ts.alfcjdda^^ 
20 and -N^3^).S(0)-Ci.6 alkyl-N(R^V; wherein each C^ alkyl is optionaUy substituted with 
one or more halogen independently selected from the group insisting of F; and CI; 

R", R^, R'^, R^^, R^ axe independently selected from the group consisting of H; and Cj^ 
alkyl, which is optionally substituted with one or more halogen indepaidently selected from 
25 the group consisting of F; and CI; 

Z\ are independratly sheeted from the group consisting of 2^; and -C(R^'^)^^*; 

R*^* is selected from the group consisting of H; and C^ alkyl, which is optionally 
30 substituted with one or more F; 

2?, Z^', Z* are ind^endently selected from the group consisting of H; T^; 
C« alkyl; Cw allgri-T'; and C^ alkjd-T*; wherran each Cw alkyl is optionaUy substituted 
with one or more R'^, wherein R*^ is indepoidently selected from the group consisting of 
35 halogen; CN; OH; NHz; COOH; C(0)NH2; S(0)2NHi; S(0)lS|Hi; Cm alkyl; 
O-Ci.6 alkyl; N(R^"=)-Ci^ alkyl; COO-d^ alkyl; OC(0)-Ci^ alkyl; CCajNCR"*^- Ci^ alkyl; 
N(R^>C(0)-C,^ alkyl; S(0)J^(^^^^yCi^ alkyl; S(0)NCR">Cx^ alkyl; S(0)z-Ci^ allgrl; 
S(0>Ci^5 alkyl; NCR3^')S(0)2-C,^ alkyl; and N(R^''^S(0)-C,^ allgrl; wherein each 
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aiieyl is optionally substituted with one or more halog^ ind^eaideatly selei^d &om 
the groiq> consisting of F; and d; 

is selected ftom the group consisting of phenyl; naphthyl; and indenyl; wherein is 
5 optionally substituted with one or more R^^; wherein is independently selected &om the 
group consisting of halogen; CN; R^'; COOH; OH; C(0)NH2; 
S(0)3NHz; S(0)NKb; COOl^; OT^ ST'; C(0)N(R*^T'; S(0)2N(R'''^T'; S(0)N(R**^T' and 
T'; 

10 is selected fiom the group coasisting of C3.7 cycloalkyU indanyl; tettalinyl; decalinyl; 
heteiocycle; and heterobicycl^ whetein is optionally substituted wifh one or vaote B^K 
-wher^ R** is indqpendenfly selected from the group consisting of halogen; CN; K*^; OH; 
0x0 (=0), where the ring is at least partially saturated; NHz; COOH; C(0)NH2: S(0)2NHi; 
S(0)I<IHb; coot*; OT^; C(0)N(R^'>T'; 5(0)3N(R'")r'; S(0)NCR'^)T^; NCR*^)!'; and T^; 

15 

R^ is selected from the group consisting of Ci^ aOgrl; O-Ci^ alkjrl; S-Q^ aUsyl; 
COO-C145 alkyi; 0C(0)- alkyl; C(0)NCO-Cm alkyl; S(0)iN(R*^-Ci^ alfcyl; 

S(0)N(R'*b-Ci^ alkji; S(0)-Ci^ alkjd; S(0)a-CM alfcyl; N(R*^S(0)2-Cw allgd: and 
N(R*^S(0) -Ci-g alkyi; wherein each Ci. k alkyl is optionally substituted w ith one more R'^. 
20 wherein R*^ is independentiy selected from the groxip consisting of F; COOR*'; 
C(0)NCR'^R'*'); S(0)2NCR^R^'); OR'^; NCR'^R*^); T'; O-T^; and N(R'^-'I^; 

R"* is selected firom the group consisting of Ci^ alkyl; O-Ci^ alkyl; S-Ci^ alkyl; 
NCR'^-Ci^i aUcj4; COO-Cw alkyl; 0C(0)- C,^ alkyl; C(0)N(R^)- Ci^ alkyl; NCR'«)-C(0)- 
25 Cm alkyl; S(0)2NCR^)-Ci^ alkyl; S(0) NCR^^D-C^ alkyl; SCO)-Cm alkyl; S(OVC,^ alkyl; 
-NCR''*)S(0)rCj^ alkyi; and -NCK'*)SCO)-Cw alka^; wbistein each Cm allsyl is optionaUy 
substitutBd with one car more R'^, wherein R'^ is ind^endentiy sheeted from the group 
consisting of F; COOR'*'; C(0)NCR*'^^''); S(0)iNCR'*^*°); S(0)N(R^R^*); OR'^; 
NCR*^^"); T'; O-l^; and N(R*^-T^ 

30 

R**, R*^ R'^, R*^, R'", R'*^ R*^ R^" are indqpendentiy selected from the group consisting of 
H; and C^ alkyl; 

T' is selected from the group consisting of T*; and 1*; 

35 

T* is selected from the group consisting of phenyl; naphthyl; and indenyl; wherein is 
optionally substituted with one or more R^\ wherein R^^ is independentiy selected from the 
group consisting of halogen; CN; COOR^^. qrSz. c(0)N(R^^R^^; S(0)2N(R^^^); Cm 
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15 



20 



alkyl: O-Cw alkyl; S-Ci^ aDcyl; COO-Q^ alkyl; OC(0)-Ci^ aW: 
C(0)N(R^^)- alkyl; S(0)2N(R^^>-Ci^ alkyl; S(0)NCR^)-Ci^ alfcyl; S(0)2-Cm aDsyi; 
S(0) -Cx^ alkyl; NCR^*)S(0)2-Ci^ alkyl; aad N(R.")S(0)-Cw alkyl; wherem each 
CiJ6 alkyl is optionaUy substituted with one mare halogen selected ftom the group consisting 
of F; aad a; 

is selected fiom the group consisting of heterocycle; heterobicyde; 
C3.7 cycloalkyl; indanyl; tetralinyl; and decalinyl; wherein is optionaUy substituted with 
one or more R'*, wherein R'* is independently selected ftom the group consisting of 
halogen; CN; OR^'; 0x0 (=0), where the ring is at least partially saturated; NCR^R^'b; 
COOR=^; C(0)NCR^^='); S(p)2JS(^^^^^; S(0)N<R=^*^; alkyl; O-Cw alkyl; 
S-Cw alkyl; N(R^)-Cw alkyl; COO-Ci^ alkyl; OCCO)^ Q^: alkyl; C(0)NCR^')- Cw alkyl; 
N(R^^)-C(0)-Cm alkyl; S(0)iN(R^-Ci-e alkjl; S(0)N(R*^)-Cm alkyl; S(0)2-Ci^ alkyl; 
S(0)-Ci-6 allcjd; N(R^^)S(0)2-Ci4i alkyl; and N(R'')S(0)-Cw alM; wherein each 
Cm alkyl is optionally substituted wiih one more halogen selected fitom the groiq> consisting 
ofF:andCl; 

R^, r'^, R^*, are independently selected from the group consisting of H; and 
Cw alkyl. 

Within ttie tneaoing of the foesent invention the terms are used as follows: 



In case a variable orsubstita^t can be selected ftom a group of different variants and such 
variable or substituent occurs more than once the respective variants can be the same or 
25 difGsrent. 

"Alkyl" means a straight-chain or branched carbon chain that may contahi double or triple 
bonds. » is geneiaUy preferred that alkyl doesn't contain double or triple bonds. 
"Cm Alkyl" means an alkyl chain havhig 1-4 carbon atoms, e.g. at the end of a molecule 
30 methyl, ethyl, -CH?=CHz. -CsCH, n-ptopyl, isopropyl, -CH=CH-CH3, -CH2-CH=CH;2, n- 
buiyl, isobutyl, -CH=CH-CH2-CH3, -CH=CH-CH=CH2, sec-butyl tert-butyl or amid. e.g. - 
CH2-, -CHa-CIfe-. -CH=CH-, -CHCCHg)-, -CCCH2)-, -CHj-Ofc-CHj-. -CHCCaHs)-. - 
CH(CH3)2-. 

"Ci^ Alkyl" means an alkyl chain having 1-6 carbon atoms, e.g. Cm alkyl» methyl, ethyl, - 
35 CH=CH2, -C^Ca n-propyl, isopropyl, -CH=CH-CH3, -OEfc-CIfeCHi, n-butyl. isobutyl, - 
CH=CH-CH2-CEl3, -CH=CH-CH=CBa, sec-butyl t^-butyl, n-pentane, 
n-hejcane, or anrid, e,g. -CShr, -CHt-CIfc-. -CH-CH-. -CH(CH3>. -C(CH2)-, 
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-C3a2-CH2-C3l2-, -CHCCsjHs)-. -CH(CIfe)2-. Bach hydrogen of a albyl caAon may be 
replaced by a substitaeiit, 

"C3-.7 Cycloalk^" or "C3-7 Cycloalfcyl ring" coeans a cyclic alkyl chain having 3-7 carbon 
atoms, e.g. cyclopiopyl, cyclobutyl, cyclopeniyl, cyclohexyl, cyclohexenyl, cycloheptyl. 
Each hydrogen of a cycloalkyl carbon may be replaced by a substlment. 

"Halogen" means fluoro, chloxo, bromo or iodo. It is generally pieferred that halogen is 
fluoro orchloro. 

"Ueterocycle*' means a cyclopentane, cyclohe^ane or cycloheptane ring that may contain up 
to the maximum number of double bonds (aromatic or non-aromattc ring which is fully, 
pattiaUy or un-saturated) wherein at least one carbon atom up to 4 carbon atoms are 
replaced by a heteroatom selected from the group consisting of sulfur (including -^(O)-, - 
S(P)2-% oxygen and nitrogen (including =N(0)-) and wherein the ring is linked to the rest of 
the molecule via a carbon or nitrogen atom. Examples for a heterocjrcle are furan, 
tfaiophene, pyrrole, pyrroline, imidazole, amidazolloe, pyrazole, pyrasoline, oxazole, 
oxazoline, isoxazole, isoxa2oline, thiazole, thiazoline» isotfaiazole, isothiazoline, fhiadiazole, 

-tfaiadiazoline, tetrahydrofuran^ tetrahydrothioidiesie, pyrrolidine, imidazolidine, 

pyrazolidine, oxazolidine, isoxazoUdine, tfaiazolidine, isoOdazolidine, thiadiazolidine^ 
sulfolane, pyran» dihydropyran, teirahydropyran, iimidazolidine, pycidinei pyridazine, 
pyrazme, pyrimidine, piperazine, pip^dine;. moipholine, tetrazole, triazole, tiiazolidine, 
tetrazolidiue, azepine or homopiperaztne. 

"Heterobicycle" means a heterocycle which is condensed with phenyl or an additional 
heterocycle to form a bicyclic ring system, "Condensed" to form a bicyclic ring means fbat 
two rings are attached to each other by sharing two ring atoms. Examples for a 
heteiobicycle are indole, indoUiie, benzofuxan, benzotfaiophene, benzoxazole, 
ben2dsoxazole, benzotfaiazole^ bencudsotfaiazole, benzimidazole, benzimidazoline, quinoline, 
quinazoline, dihydroquinazolixie, dihydroquinoline, isoquinoUue, tetrahydroisoquinoline, 
dihydroisoquinoline, benzazepine, purine or pterid^e. 

A preferred stereochemistry of compounds or a pharmaceutically acceptable salt thereof 
according to the present invention is shown in fonnula (la) 



35 
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wheiein Z. R*-R^ and X have the meaning as indicated above. 

Plefeied compounds of formula (1) or (!a) are those compounds in which one or more of 
5 the residues contained tfaeran have the meanings given below, with aU combinations of 
ptefeirod subslitaent definitions being a subject of the present invention. With respect to aU 
piefened compounds of the formulas q) or (la) the present invention also includes all 
tautomeric and stereoisomeric forma and mixtures thereof in all ratios, and their 
phaxmaceutically acceptable salts. 



10 



IS 



In preferred embodiments of the present invMition, the substituents Z. R*-R and X of the 
formula <J) or (la) independently fiom each other have the following meaning. Hence, one 
or more of the substituents Z. B}'B7 and X can have the piefeited or more prefewed 
meanings given below. 

F[«ferably, Z is phenyl or heterocycle. 

Preferably, Z is optionally substituted with 1 or 2 R*. which are the same or different 



20 Preferably, R^ is selected ftom the group consisting of Q; F; CN; CH3; and OOfe. 
In a mow preferred embodiment Z is 2-Fhioio-phen3a. 

Preferably. rS K* are mdependentiy selected from the group consisting of H; F; OH; CH3; 
25 and OCH3. 

pleferably. R^ R^ are independently selected fiom th© group consisttog of H; F; and CH^ 
k\ tt?, R*, R^ are more preforxed H. 

30 

Preferably, R' is H. 
Preferably, X is C(0). 
35 R® is preferably selected from the group consisting of H; and CH3. 
Preferably, X^ is a covalent bond. 
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Fiefeiably, m is 0, 1, 2 or 3. 

IWerably, r' is Ct^ alkyl, substituted with 1-4 which are the saxne or different 

5 

r' is more preferred selected from the group consisting of CHKfL^^i CHR^-CHiR^; 
d^s-CHCR^'^ CHz-CHR^-CHaR^ and CHirCHi-CHCR^^ 

Preferably, R^* is selected from the group consisting of R^; and wherein R^'*" is 
10 selected from the group consisting of H; F; CI; NEI2; NHCH3; NCCE]^)^; and C2H5. 

Fiefetably, R^^ is selected from the group consisting of R^; and Z\ wherran is selected 
from the group consisting of T^; and T^. 

IS Preferably. T' is phenyl; wherein is optionally substitated with 1-3 R'^ which are the 
same or dififerent 

Preferably, R^^ is independently selected from the group consisting of F; CI; CN; CH?; 
C2B5^CH2CHzCEl3;-CH(CE];^)^ CFg; O-CH3; O-C^sl S-CH?; SOaNHa : t^: and O-T^. 

20 

Pc^srably, 1^ is selected from the group consisting of 
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-N^ H 
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wherein is optionally substituted with 1-2 R**. which ace the same or different. 
5 Preferably, R'** is selected &om tbe group consisting of OH; Clfe; and 1^; 
Preferably, is T*. 

Prefeiably, T* is phenyl, wheiein T* is optionally substituted with 1-3 R^S which aie the 
10 same or dlfG^nL 

Prefeiably, R^» is independently-seleeted ftona the group consisting of-F;-CU-CH3^X:?aH5;- 
CHjCHzCHa; CHCCH,)!; CF3; O-CH3; O-C2H5; S-CH3; and SQjNIfc. 

IS Piefrarably, 

Preferably, T» is heterocycle. wher^ is optionally substitated witii 1-2 R**. which are 
the same or diffm^rait. 

20 PiejE^rably, R^* is selected ftom the group consisting of OH; and CBb. 

Compounds of the formula (D or (la) in which some or aU of the above-maitioned g^oapa 
have the pwdEened or more prefsared meanings are also an object of tiie present Invention, 

25 Preferred canbodiments of the compounds according to present invention are shown in 
formula 4 to 98: 
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Furthennore, the present invention provides prodrug ccanpounds of the compounds of the 
invention as described above. 

"Prodrug compotmd" means a derivative that is converted into a compound according to the 
present "invention by a reaction wth an enzyme, gastric acid or the like under a 

5 physiological condition in the living body, e.g. by oxidation, reduction, hydrolysis or the 
like, each of which is earned out enzymaticaUy. Examples of the prodrug are compounds, 
wherein the amino group in a compound of the present invention is acylated, alkylated or 
phosphorylated to form, e.g., eicosanoylamino. alanylamino. pivaloyloxymethylamino or 
wherein the hydroxyl group ii"acylated, alkylated, phosphorylated or convated into the 

10 borate, e.g. acetyloxy, pahnitoyloxy. pivaloyloxy, succinyloxy. fbmaryloxy, alanylosy or 
wherein the carboxyl group is esterified or amidated. These compounds can be produced 
fiom conqiounda of the present invention according to weU-known methods. 

Metabolites of compounds of fbnnnla CO or (la) are also within me scope of the present 
IS invention. 

Where tautomerism, like e.g. keto-enol taatomerism, of compounds of general fbnnula (I) 

or (la) or their prodrugs may occur, the individual forms, like e.g. the keto and enol form. 

are claimed separately and.tog^etjaajnifttiiis&in any ratio. Same appUes ft»r sterTOfeom«8j_ 
20 like e.g. enantiomers, dsftnxas isomers, oonfotmMS and the like. 

If desired, isomers can be sqwrated by methods well known in the art. e.g, by Uquid 

chromatography. Same appUes for enantiomers by using e.g. chiral stationary phases. 

AddidonaUy, enantiomers may be isolated by converting them into diasteieomers, i.e. 

coupling with an enantiomericaUy pure auxiHary compound, subsequent separation of the 
25 resulting diastereomers and cleavage of the auxiliary residue. Alternatively, any enantiomet 

of a compound of formala (I) or (la) may be obtained ftom stereoselective synthesis using 

optically pure starting materials. 

to case the compounds according to formula d) or (la) contain one or more acidic or basic 
30 groups, the inv«ition also comprises their corresponding phaimaceutically or 

toxicologically acceptable salts, in particular their pharmaceutically utilizable salts. Thus. 

the compounds of the formula (D or (la) which contain acidic groups can be present on 

these groups and can be used according to the invention, for example, as aHcaH metal salts. 

alkaline earth metal salts or as ammonium salts. More precise examples of such salts include 
35 sodium salts, potassium salts, calcium salts, magnesium salts or salts with ammonia or 

organic amines such as, for example, ethylamine. etbanolaminB, triethanolamine or amino 

adds. Compounds of the formula (D or (la) which contain one or more basic groups, i.e. 

groups which can be piotonated, can be present and can be used according to the invention 



5.MAR. 2004 16:08 ISENBRUCK MANNH .49 621 4227131 



NR. 349 S. 28 



-20- 

in the fonn of their addition salts wi^ inorganic or organic acids. Exan:^les for suitable 
acids include hydrogen chloride, hydrogen broinide, phosphoric acid, sulfuric acid, nitric 
acid, methanesulfonic acid, p-tolu^esulfonic acid, n^hfhalenedisulfonic acids, oxalic acid, 
acetic acid, tartaric acid, lactic acid, salicylic acdd, benzoic acid, foxiuc acid, propionic acid, 

5 pivalic acid, diethylacetic acid, malooic acid, sucdnic acid, pimelic acid, fumaiic acid, 
inaleic acid, malic acid, sulfaminic acid, phenylpropionic acid, gluconic acid, ascorbic acid, 
isonicotinic acid, citric acid, adipic acid, and other acids known to the person sidlled in the 
art. If the compounds of the formula (I) or (fe) simultaneously contain acidic and basic 
groups in the molecule, the invention also includes, in addition to the salt forms mentioned, 

10 inner salts or beiaines (zvdtterions). The respective salts according to the formula (I) or (la) 
can be obtained by customary methods which are known to the person skilled in the art like, 
for example by contacting these with an organic or inorganic acid or base in a solvent or 
dispeisant, or by anion e«;cbang6 or cation exchange with other salts. The preseait invention 
also includes all salts of the compounds of tiie fomiula (I) or (Ja) which, owing to low 

15 physiological compatibility, are not directiy suitable for use in pharmaceuticals but which 
can be used, for example, as intermediates for chemical reactions or for the preparation of 
pharmaceuticaUy acceptable salts. 

Thei>resent invention provides compoundsJDf^eneraLfbirmula_(I) or (la) or their prodrugs as 

20 DPP-IV inhibitors, DPP-IV is a cell surfia.ce protein that has been implicated In a wide range 
of biological functions. It has a broad tissue distribution (intestine, kidney, liver, pancreas, 
placenta, thymus, spleen, epithelial cells, vascular endothelium, lymphoid and myeloid 
cells, serum), and distinct tissue and cell-type expression levels- DPP-IV is identical to the T 
cell activation marker C3DZ6, and it can cleave a number of inmiunoregulatory, endocrine, 
25 and neurological peptides in vitro. This has suggested a potential role for this peptidase in a 
variety of disease processes. 

DPP-IV related diseases are described in more detail in WO-A-03/181 under the paragr^h 
"Utilities'^ which is herewith incorporated by reference. 

30 

Accordingly, the present invention provides compoxmds of formula (J) or (Ja) or their 
prodrags or pharmaceuticaUy acceptable salt thereof for use as a medicament, 

Furtiiermore, the present invention provides the use of compounds of formula (D or (la) or 
35 their prodmgs or a pharmaceuticaUy acceptable salt thereof for the manufacture of a 
medicament for the treatment or prophylaxis of non-insulin dependent (Type H) diabetes 
melUtus; hyperglycemia; obesity; insulin resistance; lipid disorders; dysUpidemia; 
hyperlipidemia; hypeitrigjyceridemia; hypercholestrerolenua; low HDL; high LDL; 
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atherosclerosis; growth hannone deficiency, diseases related to the imnBWie response; HIV 
infection; neuttopenia; neuronal disorders; tumor metastasis; benign prostatic hyp^tt^hy; 
gingivitis; hypertension; osteoporosis; diseases related to sperm motility; low glncose 
tolerance; insnlin resistance; ist sequelae; vascular restenosis; irritable bowel syndrome; 
5 inflammatory bowel disease; including Crohn's disease and ulcerative coUtis; other 
iiriaammatory conditions; pancreatitis; abdominal obesity; neurodegenerative disease; 
retinopathy; n^hropathy; neuropathy; Syndrome X; ovarian hyperandrogenism (polycystic 
ovarian syndrome; Type n diabetes; or growth hormone deficiency^Preferred is non-msubn 
dependent CType D) diabetes mellitus and obesity. 

The present invention provides pharmaceutical compositions comprising a compound of 
foironla (D or (la), or a prodrug compound thereof, or a pharmaceutically acceptable salt 
thereof as active ingredient together wth apharxnaceutically acceptsible carrier. 

"Pharmaceutical composition" means one or more active ingredients, and one or more inert 
ingredients tiiat make up the carrier, as well as any product which results, direcfly or 
indirectty, ftom combination, complexation or aggregation of any two or more of tiie 
ingredients, or from dissociation of one or more of tiie ingredients, or ftom other types of 
-reactions or-interactions of pne or more of the ingredienK.AccOT^!y, tiie phaimaccntical 
compositions of tiie present invention encompass any composition made by admjxmg a 
compound of tiie present invration and a phatmaceutically acceptable carrier. 

A pharmaceutical composition of tiie present invention may additionaUy comprise one or 
more other compounds as active ingredients like one or more additional compounds of 
25 formula(Dor(Ia).oraprodrugcompoundoroaierDPP-IVinhibitors. 

Other active ingredients are disclosed in WO-A-03/181 under flie paragraph "Combmation 
There^ty" which is herewith incorporated by reference. 

Accordingly, otiier active ingredients may be insulin sensitizers; PPAR agonists; 
biguanides; pretein tyrosinephosphatase^JB (PlP-lB) inhibitors; insulin and insuhn 
30 mlmetics; sulfonylureas and otiier insulin secretagogues; a-glucosidase inhibitors; glucagon 
leceptor antagonists; CHJP-1. GU'-l mimetics, and GLP-l receptor agonists; GIF. GIF 
numetics, and GIF receptor agonists; PACAP. PACAP mimetics. and PACAP receptor 3 
agonists; cholesterol lowering agents; HMG-CoA reductase inhibitors; sequestrants; 
nicotinyl alcohol; nicotinic acid or a salt fliereof; PPARa agonists; PPARoIy dual agonists; 
35 inhibitors of cholesterol absorption; acyl CoA : cholesterol acjdtransferase inhibitors; anti- 
oxidants; PPARo agonists; antiobesity compounds; an fleal bUe acid transporter inhibitor, or 
anti-inflammalory ag^ts or phannaceutically acceptable salts of tiiese active compounds. 



20 
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The term "phamaaceutically acceptable salts" refers to salts prepared from phaxmaceutically 
acceptable non-toxic bases or acids, including inorganic bases or acid5 and organic bases or 
acids. 

5 The compositions include compositions suitable for oral, rectal, topical, parenteral 
(including subcutaneous, intranuiscular, and intravenous), ocular (ophthalmic)., pulmonary 
(nasal or buccal inhalation), or nasal administration, although the most suitable route in any 
given case will depend on the nature and severity of the conditions being treated and on tiie 
nature of the active ingredient. They may be conveniently presented in unit dosage form 

10 and prepared by any of the methods well-known in the art of pharmacy. 

In practical use, the compounds of formula CO w (la) can be combined as the active 
ingredient in intimate admixture witfi a pharmaceudcal canrier according to conventional 
pharmaceutical compounding techniques. The carrier may take a wide variety of forms 

15 depending on the form of preparation desired for administration, e.g., oral or parenteral 
(including intravenous). In preparing the compositions for oral dosage form, any of the 
usual pharmaceutical media miay be raiployed^ such as, for example, wat^, glycols, oils, 
alcohols, flavoring agents, preservatives, coloring agents and the like in the case of oral 
liquid preparatiionsr^such-aSf for sample, suspensions, el]3drsLaad3filnti£in3j_sri@3^^ such 

20 as starches, sugars, roicroc^staUine cellulose, diluents, granulating agents, lubricants, 
binders, disintegrating agents and the like in the case of oral solid preparations such as, for 
example, powders, hard and soft capsules and tablets, with the solid oral preparations being 
preferred over the liquid preparations. 

25 Because of their ease of administration, tablets and capsules represent the most 
advantageous oral dosage unit form in which case solid pharmaceutical carriers are 
obviously employed. If desired, tablets may be coated by standard aqueous or nonaqueous 
techniques. Such compositions and preparations should contain at least 0.1 percent of active 
compound. The percentage of active compound in these compositions may, of course, be 

30 varied and may conveniently be between about 2 percent to about 60 percent of the weight 
of the unit. The amount of active compound in such th^apeutically use&l compositions is 
such that an effective dosage will be obtained. The active compounds can also be 
administered intranasally as, for example, liquid drops or spray. 

35 The tablets, pills, capsules, and the like may also contain a binder such as gum tragacanth, 
acacia, com starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent 
such as com starch, potato starch, alginic acid; a lubricant such as magnesium stearate; and 
a sweetening agent such as sucrose, lactose or saxx:haria» When a dosage unit form is a 
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capsute, it may contain, in addition to materials of the above type, a Uquid earner such as a 
fatly oil. 

Various other materials may be present as coatings or to modify liie physical fonn of the 
5 dosage unit. For instance, tablets may be coated vvith shellac, sugar or both. A sytup or 
elixir may contain, in addition to the active ingredient, sucrose as a sweetening agent, 
methyl and propylparabens as preservatives, a dye and a flavoring such as cherry or orange 
flavor. _ 
10 compounds of formula (D or (la) may also be administered parenteially. Soh^ons or 
suspensions of these acUve compounds can be prepared in water suitably mixed wrili a 
surfactant suet as hydroxy-propylcelluXose. Dispersions can also be prepared m glycerol 
liquid polyethylene glycols and mixtures ttiereof in oils. Under ordinary condrUoi^ of 
storage and use, these preparations contain a preservative to prevent the grov^ of 
IS iniccocirgaQisms, 

Ite pharmaceutical forms suitable for injectable use include sterile aqueous solutions or 
dispersions and sterUe powders for mo ^.ten^oraneous preparation of sl^e injec^ 
solutions or dispersions. ln.aU^ases,Ji«tfQmLmnst be Sterile and must be fl^^ 



20 that easy syxingability exists. B must be stable under the conditions of mamifacture and 
storage and m«st be preserved against the contamimOing action of micioorgamsms such as 
bacteria and fun^. Tlxe carrier can be a solvent or dispersion medium conteimng for 
e^anq,le, water, ethanol. polyol ie.g., glycerol, propylene glycol and liquid polyethylene 
glycol), suitable mixtures thereof, and vegetable oils, 
25 ^y suitablerouta of administration maybe employed for providing a marmnal, especiaUy a 
human with an effective dose of a compound of the present Invention. For example, oral, 
rectal, 'topical, parenteral, ocular, puhnonary, nasal, and the like may be employed. Dosage 
forms mclude tablets, troches, dispersions, suspensions, solufions. capsules, creams, 
omtments. aerosols, and the like. Preferably compounds of formula (D or (la) are 
30 administMed orally. 

The effective dosage of acUve ingredient employed may vary depending on the particular 
compound employed, the mode of administration, the condition being treated and tiie 
severity of the condition being treated. Such dosage may be ascertained readily by a person 
S5 skilled in the art. 

When treating or preventing diabetes mfillitus and/or hyperglycemia or hypertriglyceridemia 
or ofliBr diseases for which compounds of Formula I are indicated, generally satisfaaory 
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results are obtained when the compounds of the present invention are administezed at a daily 
dosage of fixtm about 0.1 milligram to about 100 milligram per kilogram of animial body 
weight, preferably given as a smgle daily dose or in divided doses two to six times a day, or 
in sustained release fbmi. For most large ncuammals, the total daily dosage is from about 1.0 
5 milligrams to about 1000 miUigrama, preferably from about 1 milligrams to about 50 
milligrams^ In the case of a 70 kg adult human, the total daily dose will generally be from 
about 7 milligrams to about 350 milligrams. This dosage regimen may be adjusted to 
provide the optixoal therapeutic response. 

10 Frefeired embodiments of compounds having formula (I) of ibe preset invention can be 
prepared from beta amino acid intemiediates such as those of formula pi) 

z^(r^r^)-ccr^nhz)-c(rV)-cooh (n) 

15 and substituted amine intermediates such as those of formula OB) 

HNOR^^) (BO), 

using standard pq»tide couplingjcu^nStirais, 

20 

Some abbreviadons that may appear in this application are as follows. 
ABBREVIATIONS 



Pesimation 

Hoc (or BOC) fer^Butoxycarbonyl 

DCM Dichloromethane 

DIEA Diisopropylediylamine 

DMF 2V,i\r-Dimethylfoimamide 

DMSO Dimethylsulfoxide 

EDC l-Ethyl-3'(3-dimethylaminopropyl)caibodiiinide hydrochloride 

EtaN Triethylamine 

h hour 

HATU 0-(7-Azabenzotriazol-l-*yl)-N,Ar,JV;iVHetramem^^ 

hexafluorophosphate 

HOBt 1-Hydro3t:ybenzotiiazole 

HPLC High pressure liquid chromatography 

min minutes 
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MTP Microtiter plate 

PG Frotecimg group 

rt Retention time 

TFA Trifluoroacetic acid 

THF Tetrahydiofturan 



Available sorting materials may be amixies having fhe fonaula (ID), which may be 
purchased fiom commercially available sources such as ABCR, Array, Astatech, Sigma- 

5 Aldrich, Ruka, or be synthesized by one skilled in the art Common nucleopbilic 
substitution reactions between compoimds containing a suitable leaving group (e.g. 
halogenide, mesylate, tosylate) and nudeophiles (e.g. amines) may be employed. The 
conversion of diverse fwctlonal groups xoay allow the synthesis of various amines, e.g, 
conversion of esters into acids,, alcohols or amides intemiediates; teduclion of amides, 

10 nitriles or azides to amines; also novel caibon-mtrogCT palladium-catalyzed coupling 
reactions with suitable ftinctionalized starting materials. For the introduction of changes in 
the carbon chain attached to the nitrogen atom or for the synthesis of divCTse (hetero)aiyl 
derivatives, it may be possible to make use of diverse carbon-carbon coupling reactions, e.g. 
transition-metal-catalyzed reactions, conventional tecimiques_foiLiingjclosure,_formylalion 

15 of OieteTo)aryls. 

Enandomerically pure beta andno acids having the formula (Ila) 




may be commercially available, Imown in the literature or may be conveniently synthesized 
using one of the methods already published e.g., reviewed in Aldrickimica Acta; 27; 3; 1994, 
oxEnantioselecHve Synthesis of U-Amino Acids, Ed. TViley-VCH, New York; 1997. 

25 Uiiless otherwise noted, all nonaqueous reactions were carded out under argon atmosphere 
with commercial dry solvents. Compounds were purified using flash column 
chromatography using Merck silica gel 60 (230-400 mesh) or reverse phase preparative 
HPLC using a Reprosil-Pur ODS3, 5 fim, 20 x 125 mm column with Shimadzu LCSA- 
Pump and SPD-lOAvp UV/Vis diode array detector. The ^H-NMR spectra were recorded on 

30 a Varian VXR-S (300 MHz for ^H-NMR) using dc-dimelhylsulfoxide as solvent, chemical 
shifts are r^orted in ppm relative to tetrameihylsilane* Analytical LC/MS was performed 
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using Reprosil-Pur ODS3, 5 |iM, 1 x 60 nun colunms with a linear gradient jErom 5% to 
95% acetonitrile in water (0.1% TFA) at a flow rate of 250 jil/inin; retention times are given 
innuautes> Methods are: 

(1) runs on a LClOAdvp-Pump (Shixnadzu) with SPD-MlOAvp UV/Vis diode airay detector 
5 and QP2010 MS-detector in ESI+ modus with UV-deteotion at 2 14, 254 and 275 nm, 5 xmn. 
linear gxadient; (O) idem but 3 min. linear gradient; OH) luns on a LClOAdvp-Puxop 
(Sfaimadztt) with SPD-lOAvp dual wavelength UV-detector and QP2010 MS-detector in 
ESI+ modus with UV-detection at 214 and 254 nra, 5 min- linear gradient; (IV) idem but 10 
fniTi- linear gradient. 

10 

General procedure for Twakinp; compounds of the invention 
In general, copqiounds having the stmcture (J) 

15 

Z-C(R^R^''C(R^2)-C(R^^)-X-N(R'R^^ CD, 

wheicin the variables have ihe above described meanings, may be prepared in the case of X 
='C(Oyi3yslandard~pep1ide coupling conditions. For example.-it-may-be-p05sible-to use 1- 

20 9thyl-3-(3-dimethylaminopropyl)carbod]iixdde (EDC) hydrochloride in combmatlon with 1- 
hydroxybenzottiazole (HOBt) and a base (triethylamine or diisoprDpylethylamine) or 0-(7- 
azabeiizotdazol-l-yl)rAr,iV;i>r^iV'-tetramethyluroiii hexaflnorophosphate (HATU) in the 
presence of a base, in solveaats such as methylene chloride, iV;iV-dimethylfomiamide or 
dimethylsulfoxide. In the case of X == CR^^*"* by reductive amination conditions^ for 

25 example, it may be possible to use sodium triacetoxyborohydride in acidic media (such as in 
solvents like methanol or dichloiomethane containing acetic acid) in combination with a 
suitable anmie and suitable aldehyde. In the case of X = CR^R^"* by reduction of an amide 
carbonyl C(0) group to the corresponding carbon, the amide, prepared as described above^ 
may be reduced with lithium almniniumhydride in solvents such as tetrahydrofuran. In the 

30 case of X CH^^R^"* by displacemmt of a suitable leaving group by a suitable amine, the 
leaving group may be a tosylate, halide, triflate or mesylate reacting with the amine in 
solvents such as dichloromethane, acetonitrile or iV,^-dimethylfoirmamide, in the presence 
of a base such as triethylamine or 2,6-lutidine, for exanqjle- In the case of X = S(0)2 this 
may be prepared by coupling of a suitably prepared sulfonyl chloride with a suitable amine 

35- following standard sulfonylation conditions, in solvents such as dichloromethane in the 
presence of a base such as tdetbylaroine or 2,6-lutidiiie. In the case of X = S(0) by 
coupling of a suitable amine with a suitable sulfinyl halide in solvents such as dieihyletfaer. 
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Scheme A outlines a procedute for using the amines of fonxnila (m) and adds of fonnula 
(XT) to synthesize prefened compounds that are embodiments of the invention. 

5 Scheme A 

Z-C(3R^R^)-C(R^NHPG)-C(R'W)-COOH + N(R^') OTupling rgagtign {gtep 1) 

Z^CCR^R^>C(R^]SMPG)-CaiV)-C(0)-N(RW rifrmtprtinn (stpp?) p. 

10 

The protective gcoup may be removed with, for example, dietliylamine in dicbloromelhane 
in the case of Pmoc or using acidic conditions (such as trifluoroacetic acid in 

15 didhloromethane or hydrochloric acid in dioxane) in the case of Boc, as described in 
ProtecHve Groups in Organic Synthesis S'^ ed., Ed. Wiley^VCH, New York; 1999. 
For the purification of inteimediates or end products, flash chromatography on silica gel 
may be suitable for the isolation of ftee amines whereas the use of preparative HPIXZ leads 

to the isolation of flie corresponding t^iajmacetic^^^ 

20 

Conqpounds may be pi^aied by other xneans, howeror, and the suggested starting materials 
and procedures described below are exemplary only and should not be considered as 
limifiTtgr the scope of the invention. 

25 

EXAMPLES 

The following exaiiqiles are provided so thai the invention mi^t be more fuBLy understood. 
These examples are illustrative only and should not be constmed as lim i tin g the invention in 
30 any way, 

PREPARATIONS 

Exaropte 1 

35 
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Procedure for making an intejnixediaJ]& accoiding to Scheme C. 




2. LiAlH4, THF, reflux • 



1. BoCgO, Et3N. DCM,rt 




20 



25 



f2-Flnoro-tenzvn-m&tfaYt amine- 

To a solution of 300 mg (2.40 mmol) of 2-fluoroben2ylamine, 29.3 mg (0,24 mznol) of 4- 
dUbcnethylaminopyridine and 342 01 (2.64 mmol) of trietliylamine in 3 mL of 
dichloromethane is added 628 mg (2.88 mmol) of di(te/t-butoxycaibonyl) in 3 mL of 
dichlorometbane at 0 ''C. The reaction is allowed to react during 72 h and solvents are 
removed under redticed pressure. The crude product is dissolved in 5 mL of IN 
hydrochloric acid solution and extracted three times with ethyl acetate. The organic phase is 
^sj^pjirated and washed with saturate d soditmoi bicarbonate solat ion and brine and dried with 
sodium sulfate. Removal of the solvent affords C2-fluoro-benzyl)-ca7bamic acid tert-hntyl 
ester, which is taking directly onto the next step. 

To a solution of 250 mg (1.1 1 cotixol) of the carbamic ester in 1 mL of tetrahydrofuran is 
added 1,66 mL of a IM lithium aluinimimihydride solution in tetrahydrofuran. The reaction 
mixture is stirred at room temperature until gas evolution has ceased and is furth^ heated at 
reflux temperature for 3 h. After cooling to room temperature, IN hydrochloric acid solution 
is added, followed by saturated sodium bicarbonate solution and extraction with 
didUoromethane. The aqueous phase is separated, a saturated sodium bicarbonate solution is 
added until pH reaches 7-8 and dichloromethane is added* The organic Iay» is extracted 
with brine and water, dried with sodium sulfate and concentrated under vacuum to obtain 
the title compound. 



-zeit 105/03/2004. 16:13^;.^:, u:. ^^. o^.;. ...Enpf.nr^:58Ing^036vu.vi<..^.. 



LCVMS cm) rt 1,52, m/z 140 [M+H]^ 



According to the procedure outline above, following compounds were prepared. 
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Obtained from 2-methyl-benzykooiii». 
5 LC/MS cm) rt 1.67. m/z 177 [M+Na+H]*. 



TCiraniiole 3 



10 

^y^p.tll YH?.-tnBtfavl fi"^fanvl-beIl7V^VHnf^ine. 
nhtamed ftom 2-meHiyl5ulfanyl- bengylanune. 
IjOMS (J) rt 1.76, m/z 168 [M+H]*. 



15 



FoUawii.g examples deal with compounds of the inv^tion syuthe«zed accarfiag to Scheme 
A descriptioa of the general procedures used for Steps 1 and 2 follows. 



ate 4 



Step 1 

H3C CHsO 



^ T t 3^ EPCHOBLHa .^-C^N 



25 
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f 1 -(g>-f r(2-Plnoro-beaizvlVmethvl-carbap i«Yl1-methvl l-2-f2-fluoro-pheavl)-ettell- 
carbaTTiic and ferf-butvl ester. 

A mixture of 20.0 tag (0.07 tmnoi) of (3Z?J-fei*.butoxycaibonylainlno-4-[2-flttoio-phenyl]- 
butyiic Hcid, 12.8 mg (0.09 minol) of 1-hydioxybcaizotriazole. 18.1 mg (0.09 nuuol) of 1- 

5 ellxyl-3-(3-dimethylaniinopropyl)carbodiin^ bydiochloriite and 38 DL (0.29 mmol) of 
dUsc^iopjdethylainine in 1.5 mL of iV,iV.diinethylfoimainide is stiiied for 3 min. After 
addition of 11.8 mg (0.08 nmiol) of (2-fluoio-benzyl)-metiiyl amine (Example 1) in 0 J mL 
of N,iVtdimethylfomaniide, the mixture is stirred for fuither 16 h. The solution is diluted 
with 5 mL of IN hydrochloric acid solution and extracted twice with 10 mL of 

10 dichloromethane. The collected organic phases are washed with brme and water, dried over 
sodium sulfate and evaporated und^ reduced pressuie. Itie xfflidue is purified using flash 
ctuomatography (silica gel, eluent: 0% to 20% eibyl acetate in cyclohexane) to afford the 
titie compound. 

IjCVMS (I) rt 3,24^ m/z 419 QA+H)- 

15 

Step 2 




20 (tn ^Amino-i\^f2-fluoro-bMizvn-4^f2-fluoro-yhenvn-jV'-rneth^-bu tv^ hydrocadoride. 

A solution of 20.0 mg (0.04 mmol) of (l-(/2^{[(2-fluoro-benzyl)-methyl-carbamoyll- 
methyl)-2-(2-fluoio-phenyl)-ethyl]-carbamic acid fert-butyl ester in 1.0 mL of 4N 
hydrochloric acid solution in dioxan is stirred f or 2 h and then evaporated under reduced 
25 pressure. The crude ouxtine is diluted in medianol and again evE^poratsd under vacuum to 
afford 17.0 mg (quant) of die tide coxz^und. 

*H-NMR Q(ppm) - 2.65-2.88 (pa, 5H). 2.95-3.15 (m, 2ip, 3.67 (m, 2H), 4.27-4.53 (2m, 
IBD. 7.10-7.33 (m. 8H), 8.28 (bs, 2H). 
LCYMS (I) rt 2,13. ro/z 319 |M+H]*. 

30 
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Piepansd fbUowing the procedure above ootliued for Example 4 according to SchemB A. 
Step 1 




10 

p,. ^7-Fliioro-TiheavlVl-trmedivl-f2- n iethvl-benzvlVcaAa3iiovl1-a^^ 
acid tart-butvl ester. 

Obtained ftom f5J?^fc^^-btttoxycaIbonylamino-4-[2-flttOIt>-phenyl]-bu^ylic acid and metiiyi- 
(2-niethyl-ben2yl)-aiiun© (Exanqjle 2). 
15 LOMS (0 rt 3,37, m/Z 415 [M+H]*. 




20 ^-Aniinn^f2^fliioro-phenvlVAr~methvl- Ar-^2-methYl-benzYl)-butvraniidchv^ 
Obtained ftom (2-(2-fluoio-pheflyl)-l-{[inetl5rH2-melliyl-benzyl)-caibaiiip^ 
elliyD-caibaniic acid tert-butyl ester according to Step 2 in the procedure described for 
Example 4. 

LOMS (I) It 2,30, m/z 3 15 CM+HJ* 

25 
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HCI 



NH. Q 



5 Fr^ared following the pxcceduze outlined for Example 4 accotding to Scheme A. 



Step 1 



10 

f2-f2>Httorp-phgnvlVl"frmetfavl-[2-meaivlsulfan^ 
carbamic add tert-butvl ester. 

Obtained from (^J?^fer^butoxycaibonylairuno^-[2-flttoro-phenyll-^^ acid and methyl- 
(2-methylsulfanyl-beii2yl)-aniine (Example 3). 
15 UCms (I) xt 3^1 , m/z 415 [M+H]*. 



Step 2 



HCi 




20 



3--Aiiiino-4-(2"fluoro-phenvlViy-mettivl-^^ 
hydrochloride. 
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Obtained fcom (2-(2-fluQro-phBnyl)-l-{ [m<^7H2-methylsaI&nyl-b«izyl)-«ai:bamoyl]> 
meaiyl}-ethyl)-caibaiiiic aoA tert-but;! ester according to Sts/p 2 in the procedure described 
foTEKainple4. 

LCVMS CD rt 2^0, safz 315 (M+HJ* 

5 

CoiDpounds listed in Table 1 with the fomnila 




10 

woe prepared accoiding to fbs foQo wing eKpeiimental procedare: 



CH3 O O^OH- 
ft^r^O^yH O 1. EDC.HCI. HOBt, J^^ ? 




Z.TFA/DCM 

3. preparative HPLC 



15 

To 100 DL of a O^M diinielhylsulfoxide solution of r5ii>Xerf-bmoxycarbonylaiximo-4-[2- 
fluctto-phenyll-butyric acid in a well of a 96-^MTP are added sequentially 140 DL of a 0,5M 
dimethylsulfoxide solution of l-hydroxybenzotriazole, 140 OL of a 0.5M dimethylsuifoxido 
solution of l-ethyl-3-(3-dimettiylaminopropyl)carbodiixmde hydrochloride and 20 DL (0.15 

20 nmxol) of diisopropyleihylamine. After 15 min. at room temperature 0.06 nomol of the 
corresponding amine dissolved in 100 Oh of dimethylsulfoxide is added and the reaction 
mixture is stirred overnight at room temperature. Solvents are removed under vacuum, 500 
□L of a solution of trifluoioacetic acid in dichloromethane (33% v/v) is added and the 
reaction mixture is stirred for 2 h at room temperature. After removal of the solv^its under 

25 reduced pressure^ 500 Qh of methanol are added and the crude material is purified using 
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p^arative HPLC wifli a 10 min. linear gradient from 5% to 95% acetonitrile ia water 
TFA) to afford th© title compounds- 



TABLEl 







LC/MS data 1 
m/z 1 


LC/MS data 

It (min) 
Method IV 


7 


N ^"a 
H 


268 [M+H]* 


1.76 


8 




302 [M+HT I 


2.08 


9 




287 [M+H3* 


2»08 (Methode HI) 


10 




'^ni nvf+TTT*' 

JVM. IjlMiT-SAj J 


4,94 






H 


HO 


329 [M+H3* 


4,24 


12 




355 |M+H]* 


5,72 


13 




1 327 P^+HT 


5,56 


14 




323 [M+Hf 


5,08 
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26 1 




288 [M+HG* 


1.59 


27 1 




341 IM+HT 


5^ 








28 


F 

- H fS . 


373 IM+Hl* 


5,84 






345 [M+Hl* I 


^75 




a 


292 CM+H]* 1 


3.60 1 


31 




353 tM+Hl* 


4,83 1 




i H XT ' 






32 




363 [M+H]* 


6,32 








33 




341 [M+H]* 


1 ^'^^ 


34 


N 


303 CM+H]* 


3,09 


35 




343 (M+Hl* 


4,99 
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1 83 




301 [M+H]+ 


5,44 


1 84 




338 IM+Hl* 


3.14 


85 


F 1 


305 cM+m* 


2,01 (Method 1) 1 


S6 




305 CM+Hl* 


2,llCMe(b.od]) 1 


87 




313 [M+HJ 1 


'7 on nvfethnd T) 1 


88 




313 DM+B]* 


2.18CMellxodl) | 




%^N^^--Vi^ 






i 89 

1 


CH f«**^ 


301 [M+m* 


2,16 QA&ibod I) 


1 90 




301 PSI+HI* 


I 2,16CMetliodI) 


91 




302PM+H1* 


1,42 


92 


1 

CI 


335 DM+H]* 


3.42 


93 


F 


369 Dvi+m* 


3.55 


94 




319 cM+m* 


3,13 
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95 




331 IM+Hl* 


3,19 


96 




385 [M+HT 


2,47 


97 




372 CM+H]* 


2,61 


98 


^^^^ 


312 DVI+Hf 


2,93 



ASSAYS" 



10 



15 



This assay is based aa the cleavage of flie substrate Gly-Pro-AMC (Baohem) by DFP i , 
^irfft^ AMC Tte assay is earned out in 96.weU xnicrotiterplates. lu a total volume 
leleasmg ftee AMC, ine as y dpP-IV enmloying a buffer contaming 

nf too ul compounds ai© pieincubated wxth 50 pM urf av ^mpi^y^xs ^ ^ , . ^. . 
ol luu !«, r ^ reacdon is started by the 

"^oTlv^l^ o" 370 on. ».d «■ «»l»l<m ««*ng* of 450 «n. l^c ftua 
™h TW> is 1 *. Tta WbiW«»y P"™** *° coinpo«,>ds were 

below); bom snzymM showed compHabte activities, 
•tte eMu^les 4-98 show a ft taUMttonof aboutZ i*Iotless. 
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Oaims 

1. AccnnpoundoftbefoiinuiaCI) 

Z^(R>R*)-C(R^2)-C(RV)-X-N(R^') CD, 
or a phaiinaceutically acceptable salt thereof wherein 

Z is selected from the group consistmg of phenyl; naphthyl; indenyl; C3.7 cycloalkyl; 
indanyl; tetialinyi; decalinyl; heterocycle; and heterobicycle, wherein Z is optionally 
substituted with one or mote R*, wherein is independently selected ftom the group 
consisting of halogen: CN; OH; NH2; 0x0 (=0), where the ring is at least partially saturated; 
R';andR*'; 

R* is selected fttim the group consisting of Ci^ albyl: aljsyl; and S-Ci-e alkyl, 

wherein R" is optionaUy interrupted by oxygen and wherein r" is optionally substituted with 
one or more halogen independently selected from the group consisting of F; and CI; 

r" is selected-fionr-the-group-consisting of phenyl; heterocycle; and C3-7 cycloalkgl, 
wheiem R*° is optionally substituted with one or more R". wherein R" is independentiy 
selected from the group consisting of halogen; CN; Oit NH2; oxo (-0), whsie the ring is at 
least partially saturated; Ci^ alkyl; O-Ci^ aDcyl; and S-Ci^ alkyU 

R*, R* are indq>endraatly selected from the group consistiag of H; F; OH; and R*^ 

R^ R^ are independently selected firom the group consisting of H; F; and R*; 

R** is independentty selected from tho group consisting of Cm alkyl; and O-Ci-ti alkyl, 
wherein R*" is optionaUy substituted with one or more halogen mdependentiy selected ftom 
the group consistiiig of F; and Cl; 

R* is Ci^ alkyl, wherein K* is optionally substituted with one or more halogen 
independently selected from the group consisting of F; and Q; 

r' is selected from the group consisting of H; and Ci^ alkyl; 

Optionally one or more pairs of R*, R^ R^ R*. independently selected from the group 
consisting of R^/R^ R'VR^ R'/R*; and R*/R^ fonn a C^y cycloalkyl ring, which is optionaUy 
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substituted with one or moie of R , whetein R is ind^eodently selected from the group 
consistins of F; CI; and OH; 

X is selected firom the group consistiung of S(0); S(0)2; C(0); and CCR'^^"*); 

j^i3^ 1^14 iodiependi^tly selected &Offl tl» group consisting of H; F; Ci^ all^I; R^; and 

Optionally one or both paijra of R^, R^^, R^"^ selected from the group consisting of R^/R^^; 
and R}^/R^^ fonn a C3.7 cycloalfcyl ting, which is optionally substituted with one or more 
R", wherein R^^ is independently selected from the group consisting of F; CI; and OH; 

R^^ is selected from the group consistmg of phenyl; naphthyl; and indenyl, wherein R^^ is 
optionally substituted with one or more R''^ wherein R^^ is jnd^endently selected from the 
group consisting of R^'; R^; halogen; CN; COOH; OH; C(0)NH2; S(0)3NH2; S(0)NH2: 
s alkyl; O-Ci^ alkyl; S-Ci^ alkyl; COO-Ci-e alfcyl; OCCO^Q^ alkyl; C(0)N(R2^)-Ci^ 
alkyl; S(0)3N(R^VCi-6 alkyl; S(0)NCR^*)-Ci.6 alkyl; S(Ofe-Ci^ alkyl; S(0)-C,^ alkyl; 
N(R^^)S(0)2-C,^ alkyl; and N(R^^)S(0).Ci^ alkyl, whei^ each 
Cx^ alkyl is optionally-substituted-with-one or more halogen independently selected from 
the group consisting of F; and CI; 

R^^ is selected from &e group consisting of heterocycle; heterobicycle; 
C3-7 cycloalkyl; iodanyl; temalinyl; and decalinyl, wherein B}^ is optionally substituted with 
one or more R^, wherein R^ is independently selected ftom the group consisting of R^^; 
R^*^; halogen; CN; OH; 0x0 (-0), where the ring is at least pardally saturated; NH2; COOH; 
C(0)NH2; S(0)zNHz; 5(0)1^2; Cw alkyl; O.C1.6 alfcyl; S-Ci^ alkyl; 
N(R^)-Ci^ alkyl; COO-C1.6 aUcyl; OC(0)-Cm alkyl; C(0)N(R^)- Cw alkyl; N(R^)-C(0)- 
CiJB alfcyl; S(0)^(^^).Cw alkylJ S(0)N(R^)"Ci^ alkyl; SCO)2^w alkyl; S(0)-Ct^ alkyl; 
NCR^)S(0)2-Ci-6 alkyl; and NCR^SCO)-Ci-6 alkyl, wherein each Ci^ alkyl is optionaUy 
substituted with one or more halogen independently selected from the group consisting of F; 
and CI; 

R^^ is selected from the group consisting of phenyl; and naphthyl, wherein R*^ is optionally 
substituted with one or more R^, wherein R^ is independently selected from the group 
consisting of halogen; CN; COOH; OH; C(0)NH2; S(0)iNH2; S(0)NH2; 
Ci^ alkyl; O-Ci^ alkyl; S-Ci^ alkyl; COO-Ci^ alkyl; OC(0><:i^ alkyl; 
C(0)N(R^)'Ci^ alfcyl; S(0)2N(R^)-Ci^ alkyl; S(0)N(R^).Ci.6 alkyl; S(0)2-Ci.6 alkyl; 
S(0)-Ci-<f alkyl; N(R^S(0)2-Ci^ alkyl; and N(R^)S(0) -Ci^ alkyl. wherein each 
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allsyl is optionally substituted with one or more halogen mdepraidenay selected ftom 
the group coixsistiiig of F; and CI; 

r'^ is sheeted ftom the group consistiag of hetarocycle; heterobicycle; and 
C3.7 cycloaHcyl; wherein is optionally substituted with one or more R* wherein is 
independendy selected ftom the group conasting of halogen; CN; OH; 0x0 (=0), where the 
ling is at least partiaUy saturated; NH2: COOH; C(0)NHz; S(0)2NHa; S(0)NH2; Ci^ alkyl; 
O-Ci^ alfcyl; S-C^e alkyl; N(R")-Ci^ alkyl; COO-Ci^ alkyl; 
OC(0)-Cw alkyl; C(0)N(R='')- Ci^ alkyl; N(R=^^)-C(0)-Cm alkyl; S(0)2NCR")-Ci^ alkyl; 
S(0)N(R")-Ci4! alkyl; S(0)2-Ci^ alkyi; S(0)-Q-6 alkyl; N(R^)S(0)2-Cw alkyl; and 
N(R^')S(0)-Ci^ alkyl wherein each Ci^ alkyl is optionally substituted wilh one or more 
halogen indep^dently selected fitom the group consisting of F; and CI; 

R^, R^, R^, are indqpendendy selected from the group consisting of H; and 
Ci-calkyi, ^i^h is optionally substituted with one or more of R^, whraein R^ is 
indepradently selected ftom the group consisting of F; CI and OH; 

R^, R' are independently selected from the group consisting of H; (C(R^'R'''))m-X*-ZH and 
-(c'(R^*R^^))a-X^-X'-Z^, provided that-RVR^aw-sdected so that not both of R®, R' are_ 
independently selected from the group consisting of H; Ofe: CHzCife; ClfeClfcCHis; and 
CH(CH3)2; 

OptionaHy R®, aie independently Ciw» alkyl, which is substituted witii one or more R , 
wherein R^* is independently selected from the group consisting of R^^"; and Z\ provided 
that R^ R' are selected so that not both of R*. R^ are ind^endently selected from the group 
consisting of CHa; CH2CH3; ClfcCHzCHa; and CH(CH3)2; 

j^29 jj29b jj3o^ p3i^ jj32 ^ independently selected ftom the group consistii^ of H; haOlogen: 
CN; OH; NUk; COOH; C(0)NHi; S(0)2NHlz; S(0)NH2; C,^ alkyl; O-Cw alkyU 
N(R'^)-Cm alkyi; COO-C^ alkyl; OC(0)-C,^ alkyl; CC0)N(R'^)- C,^ alkyl; 
NCR^'^WO-Cw alkyl; S(0)2N(R''")-Ci-6 alkyl; S(0)N(r'^)-C,.6 alkyl; SiOhrCy^ alkyl; 
S(0)-C,.6 alkyl; N(R'^)S(0)2-C,^ alkyl; and NCR'^S(0)-Ci.s alkyl wherein each 
Ci^ alkyl is optionally substituted with one or more halogen independentiy selected from 
the group consisting of F; and CI; 

R^^ is selected from the group consisting of H; and Cw alkyl, which is optionally 
swbstitoted wifli one or more halogen independently selected ftom the group consisting of F; 
and CI; 
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OptionaUy one or more pairs of R'\ indepeadenliy selected fiom the group 

consisting of R^/R^"; and R^*/R^* fona a C3.7 cycloalkyl ring, which is optionally 
substituted wtid one or more R'=*, wherein R^* is independentty selected from the group 
consisting of F; O; and OH; 

misO, 1,2, 3 or 4; 

n is 2, 3 or 4: 

X* is independently selected from ihe group consisting of a covalrat bond; 
-Cx^ alkyl-; -C^ alkyl-O-; -d^ aJkyl-NCR^; -C(0)s -C(0)-Ci^ aDqrl-; 
-C(0)-Cm alkyl-O-; -C(0)-Cw aUcyl-NCR'^)-; -C(0)0-; -C(0)0-Cm alkyl-; 
-C(0)0-C,-6 alkyl-O-; -C(0)0-Cw alkyl-NCR^')-; -C(0)N(R'^-: -CCO)N0S.3')-Ci.fi alkyl-; 
-C(0)N(R'3)^i^ alkyl-O-; -C(0)N(R'^-Ci^ alkyl-N(R^-; -S(0)zS -S(0).; 
-S(0)y<:i^ alkyl-; -S(0)-Ci^ alkyl-; -S(0)2-C,^ alkyl-O-; -SCO)-Ci^ alkyl-O-; 
-S(0)2-Ci^ alkyl-N(R^'H and -S(0)-C,.6 alfeyl-NCR^^')-; wherein each Cw alkyl is 
optionally substituted with one or more halogen independendy selected fiom the group 
consisting of F; and CI; 



is selected from the group consisting of -0-; -S-; -S(0)-; S(0)a-; and -NCR H 

is selected from the group consfating of a covalcnt bond; -C,^ alkyl-; -Ci^ aEqrl-O-; 
-Cm alkyl-N<R^')-; -C(0)-; -C(0)-C,^ alkyl-; -C(0)-Cw alkyl-O-; -C(0)-Ci.<i alkyl-N(R'V 
; -C(0)0-; -C(O)0-Cm alkyl-; -C(0)0-Ci^ alkyl-O-; -C(0)0-Ci.6 alkyl-NCR^*)-; 
lc(O)N0R'^-; -C(0)N(R'^-Cw alkyl-; -C(0)N(R^VCm alkyl-O-; and 
-C(0)N(R^VCi-6 alkyl-N(R^'>; wherein each Ci^ alkyl is optionally substituted with one 
or more halogen independently selected from the group consisting of F; and CI; 

Optionally X*-X' are independenUy selected from the group consisting of -N(R^-S(0)2; - 
N(R'5)-S(0)-; -N(R^)-S(0)2-Cw alkyl-; -N(R'^)-S(0)-Ci^ alkyl-; 
-NCR^*)-S(0)2-Ci^ alkyl-O-; -NCR'')-S(0)-Ci^ alkyl-O-; -N(r5')-S(0)z-Ci^ alkyl-N(R^^-; 
and -NCR^)-S(0)-Ci^ alkyl-NCR^^)-; wherein each Cw aJJcyl is optionally substimted with 
one or more halogen independently selected from the group consisting of F; and O; 

R'' R^, R'*, R'^ R^^ are independently selected from the group consisting of H; and Cm 
alkyl, which is optionally substimted with one or more halogen iadspeadenHy sheeted from 
the group consisting of F; and Cl; 
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Z* aie independently selected ftom the group consisting of Z'; and -C(R"")Z"^*; 

R*'* is selected fiona tJie group ccmaisting of H; and alkyl, which is optionaUy 
subsiitated wiOi one or more F; 

Z' Z'^ Z'" are independently selected fifom tfie group consisting of H; T'; T^; 
Cm all^l; Ci^ alkyl-T^ and alkyl-T*: wherein each Ci^ alkyl is optionaUy substituted 
with one or moie R^^, wherein R^^ is independently selected ftom the group consistiiig of 
halogen: CNi OH; NHz; COOH; C(0)NH2; S(0)aNHa; S(0)NH2; Cm alkjd: 
0-Q^5 alkyl; N(R">Cm alkyl; COO-Cm alk:^; OC(qyCi^ alkyl; C(0)N(R''> alkyl; 
NCR"^-C(0)-Ci.6 alkyl; S(0)aNCR^>CM alkyl; SCO)N(R*")-Ci.6 alkyl; S(0)2-Cm allqi; 
S(0)-C,^ alkyl; N(P.^^S(0)2-Cm aDcyl; and N(R'^'=)S(0)-Ci.6 alkyl; wherein each 
Cm alkyl is optionally substituted wifli on© or more halogen independently selected ftom 
the group consisting of F; and CU 

is selected ftom the group consisting of phenyl; naphthyl; and indenyl; whei^ T» is 
optionally substituted with one or more R^^ wherein R^* is independently selected ftom the 
^p consisting of halogen; CN; R^'; COOH; OH; COO^; 
--SC0)zNH2^S(O)NH2^COO1«; OT"; S1^; C(0)NCR^T^.;.giMlCgg! )-I^; S(OyNC R^t^ and 

1* is selected ftom the group consisting of C3.7 cycloalkyl; indanyl; tetralinyl; decalinyl; 
heterocycle; and heterobicycle; wherein is optionally substituted with one or R . 
wherein R**^ is independently selected from the group consisting of halogen; CN; R ; OH; 
0x0 (=0) where the ring is at least partially satwaied; NHj; COOH; C(0)NHa; S(0)2NHj!; 
S(0)NH2i COOl^; OI^; C(0)NCR«)'I^; SCOjNCR*')!^; S(0)NCR*)T^; NCR'")'!'; and T^i 

R» is selected from fee group consisting of Cm alkyl: O-Ci-^ S-Ce allQrl; 

COO^M alkjd; 0C(0)- C„ alkyl; C(0)N(R^-Cm alkyl; S(0)zN(R'^-Cm alkyl; 
S(OyN(R*^w alkyl: S(0)-Ci.e alkyl; S(0)2-Cm alkyl; N(R^S(0)z-Cm alkyl; and 
N(K*^S(0) -Cm alkyl; wherein each Ci-s alkyl is optionally substituted with one more R^. 
wherein R'*^ is independently selected from the group consisting of F; COQR ; 
C(0)N(R'"U*^); S(0)2N(R'«^'^'^); OR^; NCR'^R'*'); T^l 0-1^; andN(R'«)-T'; 

R« is selected from the group consisting of Cm alkyl; O-Cm alM: S-C,.6 alkyl; 
NCR-^^Cm alkyl; COO-Cm alkyl; 0C(0)- Cm alkyl; C(0)N(JI«)- Ct^ alkyl; NCR'«)-C(0)- 
Cm alkyU S(O)2N0R'«b-CM alkyi; S(0) NCR'^^J-Cm alkyl; S(0)-Cm alkyl; S(0)2-Cm alkyi; 
-NCR'")S(0)a-CM alkyl; and -N(R^S(0)-Cm alkyl; wherein each Cm alkyl is optionally 
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substituted with one or more R'^. wherein is independently selected from the group 
consisting of F; COOR"'; C(0)NCR'^'R^'^; S(0)iNCR^=»); S(0)NCR'^^«»); OR-*; 
N(K*^'°); T^; O-I^; and NCR^^T^; 

H; and C,^ alSyl; 

1^ is selected from the group consisting of T*; and T^; 

T* is selected from the group consisting of phenyl; naphthyl; and Indenyl; wherein is 
optionaUy substituted with one or more R*\ wherein R" is independently selected from the 
group consisting of halogen; CN; COOR»; OK^i C(0)N(R^^; S(0)2N(R'^^; 
alkyl; O-Q^ alkyl; S-Cm aHqd; COO-Q^ alkj*; OC(0)-Cm allgd; 
CCO)N(R^- Ci^ alkyl; SCOWNCR'^-Cm alfcyi; S(0)N(R'^)-Cw alkyl; S(0)z-Cx^ alkyl; 
S(0) -Ci^ alkyl; NCR^)S(0)2-C,^ alkyl; and N(R^)S(0)-C,^ alkyl; wherein each 
Cw alkyl is optionally substituted with one more halogen selected from the group consisting 
ofF;auda; 

ig___5elected— &om — the group consisting of heterQcysOBL—tM^bigrel©; 
C3.7 cycloalkyl; indanyl; tetralinyl; and decalJnjd; wherein is optionally substitatBd with 
one or more R**, whwein R** is independently selected from flie group consisting of 
halogen; CN; OR^*; 0x0 (^), where the ring is at least partially saturated; NCR^^R^*^; 
COOR*^ C(0)NCR*=R^^); S(0)2NCR^^R'^; S(0)N(R=^R=^; alkyl; 0-Ci^ alkyl; 

S-Cw alkyl; NCR^')-Cw alkyl; COO-C»^ alkyl; 0C(0)- alkyl; C(0)N(R^)- C,^ alkyl; 
N(r5=')-C(0).Ci-<; alkyl; S(0)2NCR^^-C,^ alkyl; S(0)N(R'=)-Ci-6 alkyl; S(0)2-Ci.6 alkyl; 
S(0)-Ci^ alkyl; N(R^^)S(0)z-C,.6 alkyl; and NCR^»)S(0)-Ci.5 alkyl; wherein each 
Ci^ alkyl is optionally substituted with one more halogen selected from the gjoup consisting 
of F; and d; 

jj53^ r3S^ jjstf^ aje independ^tLy seleci3ed from the group consisting of H; and 
Ci^alk^. 

2. A compound according to claim 1 of formula (la) 
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or a phannaceuticaUy acceptable salt theaeof, wherein Z, R*-R7 and X have the meaning as 
indicated in claim 1. 

3. A compound according to claim 1 or 2. wbo:^ Z is pheayi or hetOTocycle. 

4. A con^KJund according to any one of the preceding claims, wherein Z is optionaUy 
substituted with 1 or 2 R*. which are the same or different. 

5. A compound according to any one of the preceding claims, wherein R' is selected from 
the group consisting of CI; F; CN; CH?; and OCH3. 

6. A conqiound according to any one of the preceding claims, whraein Z is 
2"Huoro-phenyl. 

7. A compound according to any one of the preceding claims, wherein R*. R** are 
independenfly selected fiom the group consisting of H; F; OH; CH3; and OCHg. 

8. A compound according to any one of the preceding claims, wherrin R* are 
independently seleetBd-fixsm-the-group-coosisting of H; F; and CHs. 



9. A compound according to any cme of the preceding claims, wherein rS R^ K*, R^ are H- 

10. A compound according to any one of the preceding claims, wherein R' is H. 

1 1. A comjjound according to any one of the preceding claims, whraein X is C(0). 

12. A compound according to any one of the preceding claims, wherein R*' is selected ftom 
the group consisting of H; and CH3. 

13. A conqjound according to any one of the preceding claims, wherein is a covalent 
bond. 

14. A compound according to any one of the preceding claims, wherein m is 0, 1, 2 or 3, 

15. A compound according to any one of the preceding claims, wherein R"' is 

16. A con^und according to any one of the preceding claims, wherein R is 
C,.4 alkyi, substituted with 1-4 R'^', which are the same or different. 
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17. A coBxpound according to claim 16^ wheroin is selected ftom the groizp consisting of 
CH(R^)2. 

18. A compound according to any one of the preceding claims, wherein R^^* is selected 
from the group consisting of R^''; and 7}\ and wherein R^^ is selected from the group 
consisting of H; F; Q; NH2; NHCHa; N(CH3)2; CH3; and CyEfe. 

19. A compound according to any one of the preceding claims, wherein R^* is selected 
fiom the group consisting of R^; and and whexein 7} is sheeted from the group 
consisting of T*; and T^, 

20. A compound according to any one of the preceding claims, wherein is phenyl; and 
wherein is optionally substituted with 1-3 R^^ which are the same or different. 

21. A compound according to any one of the preceding claims, wherein R^* is indep^de^tly 
selected fiom the group consisting of F; a; CN; CH3; C2H5; CHzCIfcCIIs; CHCCHa)^; 
CaFj; O-Cafe; O-CaHs; S-CIIa; SQalCIa; t*; and O-T*. 



22. A confound according to any one of the preceding claims, wherein is selected from 
the group consisting of 

^ Oa 0 CO 



CO 
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aad wheiein is optionally substituted with U2 R*^^, which are the same or difierent. 

23. A coxapouud acc€»rdin£ to any one of tbe preceding claims, wherein R^^ is selected fix?m 
the group consisting of OH; CB^; and T^; 

24. A cost^ound accordii^g to any one of the pxeceding claims, wherein is T^. 

25- A compound according to any one of the preceding claims^ wherein T* is phenyl, 
wherein T^is optionally substituted with 1-3 which are the same or different. 

26, A compound according lo any one of the preceding claims, wherein R^^ is ind^endenlly 
selected ficom the group consisting of F; CI; C33$; CyEfc; CEfcCHaCHs; CH(CH3)2; CPs; 
O-CH3; O-C^sl S-Ofe; and 

27, A compound according to any one of the preceding clain;is, wheiein is T*. 

28, A compound according to any one of the preceding claims^ whecein is heterocyde, 
whi^in is optionally substituted with 1-2 R^, which are die same or different 

29^ A compound according to any one of the preceding claims, wherein R^^ is selected from 
the group consisting of OH; and CH3. 

30. A conif^ound according to claim 1 selected from the group consisting of 
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3L Aptodragccmipcnmdof acompoundaccoixlm any one of the claims 1 to 30. 
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32. A phannaceutical compositioii comprising a conqiound or a phannaceuficaUy acceptable 
salt thereof according to any one of ihe daims 1 to 31 together with a phatmaceuticaUy 
accqpteble caoier. 

33. Aphannaceutical con^osition according to claim 32. comprising one or moie additional 
compcmnds or phamiacentically acceptable salts thereof selected from the group 
consisting of another compoimd according to any one of the claims 1 to 27; another 
DPP-IV inhibitor; insulin sensitizers; PPAR agonists; biguanides; protein 
tytosinephosphatase-lB (PTP-IB) inhibitors: hisulin and insulin mimetics; sulfonylureas 
and other insulin secretagogues; a-glucosidase inhibitors; ^ucagon receptor antagonists; 
GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists; GJP, GXP mhnetics. and QIP 
receptii agonists; PACAP, PACAP mimetics. and PACAP rec^tor 3 agonists; 
cholesterol lowering agents; HMG-CoA reductase inhibitors; sequestrants; nicotinyi 
alcohol; nicotinic acid or a salt thereof; PPARa agonists; PPARoIy dual agonists; 
mMbitors of cholesterol absorption; acyl CoA : cholesterol acyltransferase inhibitors; 
anti oxidants; PPARo agonists; antiobesity compounds; an ileal bile acid transporter 
inhibitor; and anti-injElammatory agents. 

-34r^A compound Gr-a-phaimaceuticaUy acceptable salt thac^sf^^ 1 » 



31 for use as a medicament 

35. Use of a compound or a phaimaceuticaUy acceptable salt tiiereof of any of flie claims 1 
to 31 for the manufactme of a medicament for ttie treatment or prophylaxis of non- 
insulin dependent (Type II) diabetes melUtus; hyperglycemia; obesity; insulin resistance; 
lipid disorders; dysUpidemia; hyperUpidemia; hypertriglyceridemia: 
hypercholestierolemia; low HPL; high U>U atiicrosclerosis; growtii honnone 
deficiency; diseases related to the immmiB response; HIV infection; neutropenia; 
neuronal disorders; tumor metastasis; benign prostatic hypertrophy; gingivitis; 
hypertjension; osteoporosis; diseases related to sperm motility; low glucose tolerance; 
hisulin resistance; ist sequelae; vascular restenosis; irritable bowel syndrome; 
inflammatory bowel disease; includmg Crohn's disease and ulcerative coUtis; otiier 
inflammatory conditions; pancreatitis; abdominal obesity; neurodegenerative disease; 
retinopathy, nephropatiiy, neuropatiiy; Syndrome X; ovarian hyperandrogenism 
(polycystic ovarian syndrome; Type n diabetes; or growth hormone defidency. 

36. Use of a compound accordmg to any one of ti»e claims 1 to 31 as DPP-IV mhibitor. 
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Abstract • 

The invention relates to coxopounds of fbrnmla CD 

whexein Z, R*'' and X have the meaning as ated in the description and the claims. Said 
compounds are useful as DPP-IV inhibitors. The invention also relates to the preparation of 
such compounds as well as the production and use theteof as medicament. 
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